In deep wells and ultra-deep wells drilling beside the shores, the corrosion of drilling tools in oil fields is a common phenomenon. It is presumed that drilling corrosion loss of drill pipes scrap had accounts for a significant proportion of the entire cost of drilling. The most common way to control the corrosion in oil or gas wells is by chemically corrosion inhibition methods using inhibitors, which added to reduce the total drilling costs and enhance the drilling safety. In this research, we discussed the different effects of some new prepared cationic and non-ionic surfactants based on nitrogen and oxygen atoms as corrosion inhibitors additives for water-based drilling fluids. The corrosion rates were reported, the evaluation of water-based drilling fluids studied according to API specifications through the determination of rheological and filtration properties. The obtained results revealed that these prepared compounds regard as good corrosion inhibitors for the water-based mud.
Using the organic inhibitor against the metal corrosion has some advantages that adsorbed inhibitors can form thin film prevents uniform corrosion attack and provides a barrier to the corrosive environment. There is a continuing effort to find a corrosion inhibitor that exhibits greater effect with smaller quantity in the corrosion medium [13] . The aim of this work is preparing some new surfactants and evaluated as a viscosifier and filter loss additives for water-based drilling fluid formulated from local Egyptian bentonite clay to improve their rheological properties. The evaluation includes the study of rheological, filtration of the water-based mud treated with the new prepared surfactants and the results were compared to the reference commercial water based-mud.
Experimental

Materials:
Chemical composition of the investigated carbon steel:
The chemical composition of carbon steel used in this study was given in table 1.
Synthesis of the inhibitors: (a) Synthesis of N-benzyl-N, N-dibutylbutan-1-aminium tetrachloromanganate (II):
N-benzyl-N, N-dibutylbutan-1-aminium tetrachloromanganate (II) complexes was prepared by refluxing 2 moles of N-benzyl-N, N-dibutylbutan-1-aminium hydride hydrochloride with one mole of manganese chloride [14] and named as inhibitor (Y 1 ).
(b) Synthesis of 2-hydroxy-N1, N2-bis (2-(thioureidooxy) acetyl)-N3-(2(thioureidooxy) ethyl) propane-1, 2, 3-tricarboxamide:
The reaction including two steps, the first one is amidation of one mole of citric acid with 3 moles of glycine followed by refluxing of 3 moles thiourea as a second step until high viscose brown substance [15] and named as inhibitor (Y 2 ).
(c) Synthesis of 2,2',2''-nitrilotris(ethane-2,1-diyl) tris(icosa-9,12,15-trienoate:
2,2',2''-nitrilotris(ethane-2,1-diyl) tris(icosa-9,12,15-trienoate was prepared through amidation of triethanolamine with oleic acid until eliminating the theoretic amount water [15] and named as inhibitor (Y 3 ). The molecular structures of the studied inhibitors are shown in Fig. (1) . The elemental analysis for the obtained surfactants was carried out using Elemental Analyzer Model 
Rheological properties:
Rheological properties of the water-based mud were measured by using chandler engineering laboratory model (API) viscometer Chan 35 Model (3500). Apparent viscosity (AV), plastic viscosity (PV) and yield point (YP) Unit of: PV in centipoises (CP), AV in centipoises (CP) and YP in 1b/100 ft 2 .
Determination of gel strength and Thixotropy:
The gel strength of the water-based mud is a measure of the minimum shearing stress necessary to produce slip-wise movement of fluid. Two readings are generally taken (1) after 10 sec (G10 sec) (2) after the mud in the cup has been rested for 10 min (G10 min). Thixotropy of the mud is the difference between the low reading after 10 sec, and 10 min.
Filtration properties:
Filtration is done by using Standard filter press fann model 300 multichamper for filtration at 100 psi after 30 minutes.
Results and Discussion
In order to determine the corrosion inhibition efficiency of investigated inhibitors and the optimal concentration of inhibitors that provides the lowest corrosion of carbon steel, the open circuit potential (OCP) and weight loss measurements were performed.
Weight loss measurements:
Weight loss measurements were carried out in bentonite mixture solutions, in absence and presence of different concentrations of inhibitors Y 1 , Y 2 and Y 3 , from 0.05 to 1.3 g/L, Fig. (3a, b, c ). It's obvious that the weight loss of carbon steel in presence of inhibitors varies with the immersion time, and is much lower than that obtained in blank solution. The linearity obtained indicated the absence of insoluble surface film during corrosion and that the inhibitors were first adsorbed onto the metal surface and, therefore, impede the corrosion process [17] . The corrosion rate was calculated from the slope of the fit linear for wt. loss-time curves and from the equation:
where W o and W i are the wt. losses in the absence and presence of the inhibitor, respectively.
Inhibition efficiency:
Inhibitor molecules are covered on the metal surface when it is added to the corroded solutions by aggressive anions such as chloride and this prevents it from corroding easily [18] . They must be soluble or dispersible in the medium surrounding the metal [19] . The inhibition efficiencies and degree of surface coverage (θ) at different inhibitor concentrations were calculated from the equations:
Where CR o and CR i are the corrosion rates in absence and presence of the inhibitor, respectively. In general, IE increases with the inhibitor concentration [20] . This behavior Fig. (4) .
Adsorption isotherm:
Adsorption behavior provides basic information about the interactions among the adsorbed molecules as well as their interactions with the electrode surface [21−23] . Adsorption of organic molecules occurs as the interaction energy between molecule and metal surface is higher than that between the H 2 O molecule and the metal surface [24] . In order to obtain the adsorption isotherm, the degree of surface coverage (θ) for various concentrations of the inhibitor has been calculated according to Eq. (3). Langmuir isotherm was tested for its fit to the experimental data. Langmuir isotherm is given by following equation:
C inh /θ = 1/K ads + C inh (4) where K ads is the equilibrium constant of the adsorption-desorption process, θ is the degree of surface coverage and C inh is the concentration of inhibitor in the bulk solution by g/L. Through the plot of C inh vs. C inh /θ, linear (correlation > 0.9), the deviation of the slopes from unity, table (4), (for ideal Langmuir adsorption isotherm) was observed for all the used inhibitors which can be attributed to the molecular interaction among the adsorbed inhibitor species, which is denied Langmuir isotherm assumption that there is no interaction between the molecules adsorbed at the metal surface, a factor which was taken into consideration during the deviation of the Langmuir equation with inhibitors of large molecular structures. Thus, the adsorption data generally will be more appropriately described by a modified equation of El-Awady's isotherm which shows multilayer adsorption or adsorption of single molecule on more than one active site. Hence, the experimental data were fitted into the El-Awady's kinetic adsorption model which can be written in the form [25] :
Where C inh is the concentration of inhibitor, θ is the degree of surface coverage, K ads is the equilibrium constant of adsorption process and K ads = K 
where, R is the gas constant, T is the temperature (273 K) and K is the equilibrium constant of adsorption. The value of 55.5 is the concentration of water in the solution in mol/L (10 3 g/L). The negative values of ensure the spontaneity of adsorption process and stability of the adsorbed layer on the carbon steel surface. The calculated values were around −20 kJ mol -1 , ( Table 5 ), indicating that the adsorption mechanism of inhibitors Y 1 , Y 2 and Y 3 on carbon steel surface was physisorption. The adsorption of inhibitors was found to obey the kinetic adsorption isotherm at concentrations 0.05 to 0.9 g/L, but further increase in concentration of 1.1 or 1.3 g/L was found to deviate from the adsorption isotherm.
Potential-time Curves:
It is known that a simple way to study the film formation and passivation of materials in a solution is to monitor the E corr as a function of time. Figure (6a, b, c) shows the simulation curves for the carbon steel in absence and presence of different concentrations of inhibitors Y 1 , Y 2 and Y 3 . It is found that increasing the inhibitor concentration from 0.1 to 1.1 g/L at 25°C gives a more shift to the less negative values. It can be seen that carbon steel behavior either with and without inhibitor addition has the same trend. The variation of the steady-state potential of carbon steel with the logarithm of the concentration of inhibitor Y 1 is shown in Fig. (7) , the obtained satisfying equation of the relation:
where, a 1 and b 1 are constants depending on the nature of the metal and type of anions used. It is clear that, increasing the concentration of the additive causes the shift of the steady-state potential of the carbon steel into the positive direction. This behavior could Where δ represents the rate of oxide film thickening or destruction per unit decade of time, and β is a constant which is identified as [28] :
Where α is the transfer coefficient similar to that encountered in normal electrochemical reactions [28] , (0 < α < 1) and δ is the width of the energy barrier surmounted by the ion during transfer. From the values of the slopes of the straight lines of Fig. (8) , as in inhibitor Y 2 , relating the variation of E with log t, one readily calculate the values of the rate of oxide destruction and formation, δ, in bentonite mixture solutions with different inhibitor concentrations. By analogy with the case of iron-chrome [29] , we assume that divalent cations diffuse through the film to oxide film interface. The constant n in equation (11) is set equal to 2, and β acquires the value 39 nm.V −1 . The values of the rate of oxide film destruction or thickening, δ, nm/unit decade of time in bentonite mixture with different concentrations of inhibitor Y 3 are obtained and shown in Fig. (9) . It is found that the rate of O-destruction decreases with increasing the concentration of the inhibitors, while the rate of O-thickening increases with increasing the concentration of the inhibitor and Y 3 has a lower O-destruction and higher O-thickening, as seen in table (6) . Also, the inhibition efficiency is calculated from the equation:
Where δₒ and δinh are the rates of oxide film destruction (passive oxide film) on the carbon steel surface in absence and presence of inhibitor, respectively. In The general mechanism of corrosion inhibitors lies in the fact that they form an adsorbed film on the metal to be protected [30] .The adsorption of inhibitor (Y 1 ) as cationic surfactant occurs through ph‫(ـــ‬CH 2 )‫ـ‬N + [(CH 2 ) 3 CH 3 ] 3 part which may attack the carbon steel surface by π-electrons of aromatic ring and then reduce the anodic dissolution of carbon steel. While the cationic head of the surfactant (protonated ‫ـ‬N + ) may be adsorbed on the cathodic sites of carbon steel and reduce the evaluation of hydrogen evolution through the physical adsorption. On the other side, counter ions (Cl -) of (MnCl 4 ) 2− part may hinder the solubility of the surface by adsorbed in anodic sites extend to the solution face. As a result, the specific adsorption of chloride ion occurs onto carbon steel surface, causing negatively charged surface of steel. By means of electrostatic attraction, ionized inhibitor easily reaches carbon steel surface, and the dipoles of the surface compound are oriented with their negative ends towards solution, preventing aggressive solution attach directly to carbon steel surface. So, chloride ion acts as an adsorption mediator for bonding metal surface and inhibitor. This gives rise to the formation of an adsorption composite film in which chloride ions are sandwiched between metal and positively charged part of the inhibitor. This film acts as a barrier facing corrosion process. Also it was found that the inhibition efficiency increases with increases the inhibitor dose. The adsorption of Inhibitor (Y 2 ) may be attributed to the presence of ethyl group in the vicinity of nitrogen atom of amino group (-NH 2 ). Presence of ethyl group increase the electron charge cloud density in amino (-NH 2 ) group and this increased electron density, which is responsible for the enhancement of inhibition efficiency (IE) of the compound [31] . Also, the presence of electron pairs on sulpher and oxygen atoms increases the electron density which adsorbed on the metal surface. High efficiency of inhibitor (Y 3 ) is attributed to the adsorbed of lone pair of N atom on the carbon steel in addition to lone pairs of O atoms, while the alkyls groups are directed to the bulk solution and oriented between the metal/solution interface.
Rheological properties:
The rheological properties of the reference water-based mud which formulated from commercial bentonite (Mr) and water-based mud formulated of Local bentonite and the effected inhibiting concentration which illustrated in table (4) for each of inhibitors Y 1 , Y 2 and Y 3 mud are shown in Fig. (10) . From the results we can conclude that water-based 
Determination of gel strength and Thixotropy:
The gel strength G10 sec for each of MY 1 , MY 2 and MY 3 mud ranged between (16 to 21 1b/100ft 2 ) while gel strength G10 min ranged between (15 to 23 1b/100ft 2 ) and thixotropy were ranged between (1 to 2 1b/100ft
2 ), and shown in Fig. (11) .
Filtration properties:
As show in table (7) -The adsorption of the inhibitor on metal surface obeys El-Awady adsorption isotherms and at higher concentrations is deviated from the adsorption isotherm rule.
Conclusions
-From the potential time results, the inhibitor was determined to be effective for the prevention of the carbon steel corrosion by forming a protective layer on the metal surface.
-The studied clay samples can be used with the inhibitors Y 1 , Y 2 and Y 3 as a drilling fluid and its rheological properties satisfied the API standard and OCMA specification.
-Rheological and filtration properties of the water-based mud treated with the new prepared viscosifier performed a superior results compared to the commercial viscosifier.
-The prepared corrosion inhibitors were effective and can minimize the total cost important cost of the imported one. Wt.
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